A sample of c a s t quadralatch f i n g e r s were measured w i t h an X-ray fluorescence spectrometer. The r e s u l t s a r e compared w i t h measurements of standard 300-series and 400-series s t a i n l e s s s t e e l b i l l e t s . Use of this measuring technique f o r material v e r i f i c a t i o n of f i n g e r s i s described.
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D i s t r i b u t i o n C h a r a c t e r i z a t i o n Equipment

STAINLESS STEEL QUADRALATCH FINGERS
The quadralatch i s a f o u r -f i n g e r e d device mounted on t o p o f t h e u n i v e r s a l sampler which i s used i n t a k i n g samples from waste tanks t o c h a r a c t e r i z e t h e contents.
has l e d t o t h e requirement t h a t t h e quadralatch f i n g e r s (as w e l l as a number o f o t h e r sampler components) be made o f 300-series s t a i n l e s s s t e e l . T e s t i n g has shown t h a t t h i s m a t e r i a l i s s i g n i f i c a n t l y l e s s l i k e l y t o produce mechanical sparks t h a t i g n i t e flammable gasses (Ref. 
Safety Equipment L i s t , WHC-SD-WM-SEL-032, Rev 1 r e q u i r e s t h a t t h e f i n g e r m a t e r i a l be c l a s s i f i e d Safety
Class r e f l e c t i n g i t s importance i n spark g e n e r a t i o n prevention. Consequently, a means i s needed t o determine f i n g e r m a t e r i a l composition e s p e c i a l l y f o r t h e investment c a s t f i n g e r s which are sometimes procured from non-eval uated s u p p l i e r s .
Concerns about t h e p o t e n t i a l f o r flammable gas being present i n waste tanks
The geometric design o f t h e f i n g e r s was improved when t h e m a t e r i a l was
X-RAY FLUORESCENCE TESTING
X-ray fluorescence i s a convenient means o f measuring metal make-up o f a l l o y s . an energy-sensitive X-ray d e t e c t o r . i n t h e a l l o y under i n v e s t i g a t i o n (ALI), which i n t u r n produce X-rays which are c h a r a c t e r i s t i c o f t h e i r elemental i d e n t i t y . The i n t e n s i t y o f each X-ray energy i s d i s p l a y e d on a graph.
S e n s i t i v i t y i s g r e a t e s t f o r t h e heavy metals (Fe, N i , C r e t c . ) .
It i s n o t v e r y s e n s i t i v e t o carbon, f o r example.
Consequently, X-ray fluorescence i s commonly used w i t h s t a i n l e s s s t e e l s , b u t n o t w i t h carbon s t e e l s . m a t e r i a l t o a depth o f several tens o f microns.
The method u t i l i z e s a probe which c o n t a i n s a r a d i o a c t i v e source and Gamma rays from t h e source e x c i t e atoms
The s e n s i t i v i t y o f t h e instrument i s d i f f e r e n t f o r each element.
X-rays energies i n t h e KEV range are produced, so t h e probe i n t e r r o g a t e s HNF-SD-WM-TRP-277, Rev 0
STAINLESS STEELS
The main c o n s t i t u e n t of s t a i n l e s s s t e e l i s iron and chromium. Selected percentages of o t h e r elements (nickel, carbon, manganese, s i l i c o n , e t c . ) determine t h e a l l o y ' s s p e c i f i c properties (Ref. 3 ) . As i l l u s t r a t e d in t h e Table below, t h e major d i f f e r e n c e between 300-series and 400-series s t a i n l e s s s t e e l i s t h e concentration o f nickel. nickel. 400-series s t a i n l e s s has very l i t t l e
X-RAY FLUORESCENCE OF STAINLESS STEEL STANDARDS
STANDARD SPECTRA
Three b i l l e t s of known s t a i n l e s s s t e e l type were run on t h e X-ray fluorescence spectrometer. nickel peak i s c l e a r l y present. 
PEAK HEIGHT AND PERCENTAGE
The h e i g h t o f a p a r t i c u l a r peak i s p r o p o r t i o n a l t o :
t h e c o n c e n t r a t i o n o f t h e element i n t h e AUI c o u n t i n g t i m e b i l l e t s i z e , e t c .
s e n s i t i v i t y o f t h e spectrometer t o t h a t element
As a r e s u l t , a 2% c o n c e n t r a t i o n o f one element w i l l produce a d i f f e r e n t peak h e i g h t than f o r a d i f f e r e n t element. peak h e i g h t s are compared w i t h t h e concentrations expected i n t h r e e types o f s t a i n l e s s .
I n t h e f o l l o w i n g Table t 
X-RAY FLUORESCENCE TESTING OF FINGERS
F i v e c a s t s t a i n l e s s s t e e l quadralatch f i n g e r s manufactured under c o n t r a c t PO A05056-Y8 were t e s t e d on t h e X-ray fluorescence spectrometer a t Special A n a l y t i c a l Support, SGN Eurisys Services Corporation. o t h e r . be seen.
F i g u r e 7 shows t h e spectra o f a l l f i v e o f t h e f i n g e r s o v e r l a i d on each It should be noted t h a t very l i t t l e d i f f e r e n c e between t h e samples can Readings were taken a t t h e c e n t e r -i n s i d e o f each f i n g e r .
F i g u r e 8 i s an expansion o f t h e Cr-Ni r e g i o n o f Figure 7 . V a r i a t i o n s i n peak h e i g h t among t h e samples i s shown i n t h e Table below: 13.6% F i g u r e 9 was r u n t o demonstrate r e p e a t a b i l i t y o f t h e X-ray fluorescence spectrometer. are o v e r l a i d on each o t h e r . No d i f f e r e n c e between t h e runs i s d i s c e r n a b l e . F i g u r e 10 i s s i x runs taken a t d i f f e r e n t l o c a t i o n o f sample 3. i n t h e c o r n e r o f t h i s f i g u r e shows t h e l o c a t i o n s . It should be observed t h a t t h e s i x runs are e s s e n t i a l l y equal i n d i c a t i n g t h a t t h e a l l o y c o n s t i t u e n t s d i d n o t separate from each o t h e r a t d i f f e r e n t l o c a t i o n s o f t h e c a s t i n g . p r e l i m i n a r y work w i t h an eddy c u r r e n t probe had suggested t h a t t h e c a s t i n g might be inhomogeneous, b u t Figures 10 and 11 demonstrate good homogeneity.
The same sample (sample 4 ) was r u n t h r e e times and t h e t r a c e s A diagram Some F i g u r e 11 i s an expansion o f Figure 10 i n t h e Cr-Ni region.
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Figures 7 through 11 i l l u s t r a t e t h a t c o n s i s t e n t r e s u l t s can be obtained from quadralatch f i n g e r s w i t h X-ray fluorescence. between d i f f e r e n t l o c a t i o n s o f t h e f i n g e r s appears t o be n e g l i g i b l e . It can be seen t h a t t h e f i n g e r s have more n i c k e l than t h e 304 standard (as w e l l as any o f t h e 400-series standards) which i n d i c a t e s t h a t t h e y are n o t 400-series s t a i n l e s s .
I f t h e r a t i o o f N i peak t o t h e Fe peak h e i g h t were g r e a t e r than 9.2, t h e Considering t h e range o f n i c k e l c o n c e n t r a t i o n s Table above i n d i c a t e s t h a t t h e m a t e r i a l i s n o t 400-series s t a i n l e s s s t e e l .
However, i f a number o f 304 standards were run, a d i s t r i b u t i o n o f values around 9.2 would be expected. which can be expected t o be found i n 304, t h e d i s t r i b u t i o n o f r a t i o s would probably range from about 7 t o 11. f i n g e r , most l i k e l y , i t i s n o t 400-series s t a i n l e s s s t e e l .
Consequently i f t h e Ni-Fe peak r a t i o s i s g r e a t e r than 7.0 f o r a quadralatch
INSPECTION CRITERIA
Results from t e s t i n g quadralatch f i n g e r s (Table above) i n d i c a t e t h a t t h e f i n g e r s e x h i b i t a g r e a t e r peak h e i g h t f o r n i c k e l than t h e 304 s t a i n l e s s standard. Used as a s e l e c t i o n c r i t e r i a , t h e n i c k e l and i r o n peaks c o u l d be measured f o r each A U I and t h e i r r a t i o compared t o a standard. I f t h e r a t i o exceeds t h a t o f t h e standard, t h e p a r t would be acceptable. Furthermore, a somewhat-lower acceptable value f o r t h e r a t i o c o u l d be i n f e r r e d c o n s i d e r i n g t h e range o f n i c k e l c o n c e n t r a t i o n n a t u r a l l y expected t o be found i n 304 b i l l e t s .
A sample i n s p e c t i o n p l a n f o r t h e purchased quadralatch f i n g e r s i s needed which w i l l n o t compromise t h e s a f e t y o f Rotary Mode Core Sampling. 
